SYSTEM AND METHOD FOR INTEGRATING WEATHER DATA 



INTO TELEVISION BROADCASTS 



5 



BACKGROUND 



Television broadcast networks that cover sporting events are continually searching for 
v^ays to convey more information to the sports viewer. With ongoing advances in computer 
hardware and software technology, more information related to the sporting event can be sent to 
the viewer than ever before. When televising sports such as baseball, football, golf, and others, 
10 the weather conditions prevailing at the sporting venue can bear significantly on the outcome of 

the sporting event, so the home viewer will be interested in those weather conditions. For 
^0 example, is the wind blowing in or out of left field at Wrigley Field when Sammy Sosa comes to 
Q bat in the ninth inning, or is the wind swirling instead so that it is coming in from right field, but 
J5 going out fi-om left field? On a cold windy December day in Buffalo, when one of the teams is 
M driving to attempt the winning field goal, is the wind in their faces or at their backs, and how will 
^ that effect the kicker? At the British Open golf toumament, what are the wind conditions at the 
u )^q\q^ v/hat are the wind conditions at the 1 8*? 

ij: There is a pressing need in the art for a system and method for integrating weather data 

O into television broadcasts, especially for sporting events such as those examples outlined above. 
2D With such systems and methods, the television viewer can immediately see the prevailing 

weather conditions at a glance, without relying on the commentators to pass that information 

along at their leisure. 



25 parameter prevailing at at least a first geographic location into a television broadcast related to 
the first geographic location. The system comprises at least one monitoring station located at the 
first geographic location, with the monitoring station including a means for sensing the weather 
parameter. The sensing means is adapted to generate a weather parameter signal representing the 
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The invention provides a system for integrating data representing at least one weather 
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weather parameter. The monitoring station also includes a means for transmitting the weather 
parameter signal from the monitoring station. 

►The system also comprises a base station tMt fiirther includes a means for receiving the 
weather parameter signal from the monitoring staifion. This receiving means provides the 
weather parameter signal to rest of the base stafion. Means, coupled to receive the weather 
parameter signal from the receiving means,^e provided for generating an icon signal 
representing a weather parameter icon in cesponse to the weather parameter signal. The weather 
parameter icon represents the weather mrameter sensed at the first geographic location. Means 
are provided for receiving an input television signal representing the television broadcast related 
to the first geographic location. These receiving means provide the input television signal to the 
base station. Finally, means are nrovided for merging the input television signal with the icon 
signal, with the merging meansyproducing an output television signal representing the weather 
parameter icon superimposed /n the input television signal. 

BRIEF DESCRIPTIONS OF THE DRAWING FIGURES 

Fig. 1 is a top-level diagram of an illustrative embodiment of the invention shown in an 
illustrative operating environment. 

Fig. 2 is a block diagram of a monitoring station constructed in accordance with an 
illustrative embodiment of the invention as shown in Fig. 1. 

Fig. 3 is a more detailed block diagram of the monitoring station constructed in 
accordance with an illustrative embodiment of the invention, as shown in Fig. 2. 

Fig. 4 is a block diagram of a base unit constructed in accordance with an illustrative 
embodiment of the invention as shown in Fig. 1. 

Fig. 5 is a block diagram of a monitoring station constructed in accordance with a further 
illustrative embodiment of the invention as shown in Fig. 1, wherein the monitoring station is 
adapted to sample wind direction and wind speed. 

Fig. 6 is a block diagram of a system constructed in accordance with a further illustrative 
embodiment of the invention as shown in Fig. 1, wherein the system includes multiple 
monitoring stations deployed to sample weather parameters at a variety of geographic locations. 
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its. 



Fig. 7 is a flowchart diagram of an illustrative method of operation employed by the 
invention. 

Fig. 8 is a block diagram of the various software components residing on the 
microcontroller provided as part of the remote monitoring unit constructed according to an 
5 illustrative embodiment of the invention. 

Fig. 9 is a block diagram of the software running aboard the base station. 

DETAILED DESCRIPTIONS OF ILLUSTRATIVE EMBODIMENTS 

Fig. 1 is a top-level diagram of an illustrative embodiment of the invention shown in an 
exemplary operating environment. The invention provides a system 10 for integrating data 
10 representing at least one weather parameter 12 prevailing at at least a first geographic location 
into a television broadcast related to the first geographic location. The system comprises at least 
one monitoring station 14 located at the first geographic location, v^th a base station 16 located 
p at a central location, such as in or near the "truck" that the television network uses to coordinate 
E its broadcasting activities at a given sporting venue. For example, if a television network is 
rd5 covering a golf tournament, it might place cameras and announcers at each hole of the course, so 
^ the network could also place a monitoring station 14 constructed in accordance with the 

invention at one, several, or all of the holes in the course. As another example, a television 
[y network covering a baseball game might place cameras at various locations around the stadium, 
and the network might similarly place a monitoring station 14 at various locations, such as along 
C20 the outfield wall. Each of these locations could be a "geographic location" in the context of this 
description. 

The base station 16 receives as input weather parameter signals on link 26 from the 
monitoring station 14 and generates signals on link 27 representing a graphic icon corresponding 
to the signals received on link 26. In an illustrative embodiment, the base station 16 is 
25 implemented as a general purpose personal computer programmed with special-purpose software 
as described in further detail below. A production switcher 19, known in the art, operates to 
merge the graphic icon signals on link 27 with an input TV broadcast 18 to produce a TV 
broadcast 20 with the graphic icon signals superimposed on the television broadcast. 
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Fig. 2 is a block diagram of the monitoring station 14 as showp^n Fig. 1 . The monitoring 
station 14 includes a means 22 for sensing or sampling a given we^er parameter 12 and for 
generating a weather parameter signal corresponding to the sar^led weather parameter. The 
monitoring station 14 also includes a means 24 for transmittmg the weather parameter signal 
5 from the monitoring station 14. Typically, this transmitting means 24 transforms the signal as 
necessary to make it suitable for transmission over disjmices. However, the specific means 
chosen for the transmitting means 24 will depend oj/ the choice of transmission medium chosen 
to link the base station 16 with the one or more monitoring stations 16. 

In an illustrative embodiment of the ira^ention, a communications network 28 serves as 
10 link 26 shown in Fig. 1, and couples the transmitting means 24 of the monitoring station with the 

base station 16. The communications network 28 can be a cellular communications network, in 
O which case the transmitting means 24>would be a suitable cellular modem. Altematively, the 

communications network 28 can be^another wireless embodiment such as a UHF radio or other 
y RF communications network, irywhich case the transmitting means 24 would be a modem 
^5 suitable for interfacing the monitoring station 14 with such network 28. However, if the 

monitoring station 14 is sufficiently close to the base station 16, or if the monitoring station 14 is 
2^ intended to maintain a pennanent geographic position relative to the base station 16, then it can 
S be direct- wired via lin^26 to the base station 16, as illustrated in Fig. 1 . In the case, 

communications network 28 would include all the conductors and connectors necessary to place 
ijlO the base station 16^d the monitoring station 14 in communication. 

One key advantage of the wireless embodiment of system 10 is the mobility provided by 
the base station 16 and the monitoring station 14. In an illustrative embodiment, the monitoring 
station 14 is constructed of lightweight components (e.g., microcontroller, modem, etc.) attached 
to a lightweight metal staff suitable for driving into the ground. Such an embodiment is light 

25 enough to be carried manually, and is not tethered to the base station 16, owing to the wireless 
implementation of communication network 28. This mobility is especially useful, for example, 
for a television broadcast network covering sporting events: the network personnel can arrive at a 
sporting venue, set up the system 10 quickly, move the monitoring station 14 easily as necessary 
to cover the event, and break the system 10 down quickly to move on after the sporting event 

30 concludes. 
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Fig. 3 is a more detailed block diagram of the monitoring station^ constructed in 
accordance with an illustrative embodiment of the invention showiyn Fig. 2. In an illustrative 
embodiment of the invention, the monitoring station 14 includes^microcontroller 30, such as an 
80C552-based microcontroller as available from Tecel Com:p€ny in Albuquerque, NM 
(www.tecel.com). Microcontroller 30 is coupled to recej/e the weather parameter signal 12 from 
the sampling means 22, and the transmitting means 2^ncludes a modem 32 coupled to the 
microcontroller 30 to transmit the weather parame^r signal 12 from the monitoring station. The 
microcontroller 30 can be adapted to provide ai6er interface (not shown) to the monitoring 
station 14 to allow the user to adjust the op^ting parameters of the monitoring station 14 as 
necessary (sampling intervals, etc.). 

Fig. 4 is a block diagram of a/oase unit 16 constructed in accordance with an illustrative 
embodiment of the invention as s^wn in Fig. 1. The base station 16 includes a means 34 for 
receiving the weather parameter signal 12 from the monitoring station 14 via communications 
network 28 and providing tHe weather parameter signal 12 to the rest of the base station 16. 
Typically, this receivingmieans 34 transforms the received signal as necessary from its 
transmission format to make it suitable for processing by the rest of the base station 16. 
However, as above, the specific means chosen for the receiving means 34 will depend on the 
choice of comnmnication network 28 chosen to link the base station 16 with the one or more 
monitoring sfetions 14. 

Means 36, coupled to receive the weather parameter signal from the receiving means 34, 
are provided for generating an icon signal representing a weather parameter icon that varies in 
response to the value of the weather parameter signal 12. The weather parameter icon represents 
the weather parameter signal 12 sampled at the first geographic location in a format that a viewer 
could readily recognize and assimilate. As appreciated by those skilled in the art of graphic user 
interfaces, the generating means 36 can be implemented by software on a specially-programmed 
general purpose computer to generate appropriate icons for the weather parameter signal 12. 

Means 50 are provided for converting th^on signal from the generating means 36 into a 



television signal representing the weather pa^ieter 12. The television signal output from 
converting means 50 is in a format suitabl^or integration into the television broadcast 20 as 
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ultimately produced and broadcast the viewer. Converting means 50 is discussed in more detail 
in connection with Fig. 9 ^elow. 

Fig. 5 is a block diagram of a monitoring station 14 constructed in accordance with a 
further illustrative embodiment of the invention as shown in Fig. 1, wherein the monitoring 
station 14 is adapted to sample illustrative weather parameters such as wind direction 42 and 
wind speed 44. In this embodiment, the transmitting means 24 are adapted to transmit respective 
signals representing the wind direction 42 and the wind speed 44 over communication network 
28 to the base station 16. Those skilled in the art will recognize that this function can be realized 
by time-multiplexing both signals over a shared transmitting means 24 or by providing separate 
transmitting means dedicated to each signal. In this illustrative embodiment, the generating 
means 36 is responsive to the wind direction signal 42 to create a wind direction icon signal 
representing a wind direction icon, and is responsive to the wind speed signal 44 to create a wind 
speed icon signal representing a wind speed icon. For example, the generating means 36 can be 
adapted to create a wind direction icon signal representing a wind direction icon that has a 
directional orientation that varies in response to the wind direction signal 42, although other 
suitable icons may be appreciated by those skilled in the art. Similarly, the generating means 36 
can be adapted to create a wind speed icon signal representing a wind speed icon having a 
physical characteristic that varies in response to the wind speed signal 44. For example, the wind 
speed icon could be a numerical readout, a bar graph, etc. 

In an illustrative embodiment of the invention, the sampling means 22 in Figs. 2 and 3 
includes a means 46 for sensing a wind direction 42 prevailing at the first geographic location 
and for generating a wind direction signal on link 50 representing that prevailing wind direction. 
One device suitable for the wind direction sensing means 46 is a v^nd vane. Continuing the 
illustrative embodiment of the invention, the sampling means 22 includes a means 48 for sensing 
a wind speed prevailing at the first geographic location and for generating a wind speed signal on 
link 52 representing the wind speed 44. One device suitable for the wind speed sensing means 
48 is an anemometer. 

Returning to Fig. 4, productkm switcher 19 receives an input television signal 18 
representing the television broado^t related to a first geographic location monitored by a first 
one of the monitoring stations V4. As known in the art, this input television signal 18 is typically 




captured by a television camera or cfther suitable camera positioned proximate the first 
geographic location, production switcher 19 merges the input television signal 18 with the output 
signals representing the weather parameter icon(s) from the generating means 36. The 
production switcher 19 produces an output television signal 20 representing the weather 
5 parameter icon superimpos/d on the input television signal 1 8, resulting in a television broadcast 
20 related to the first geographic location with the weather parameter icon appearing on the 
broadcast as perceived up the viewer. 

In another illustrative embodiment, base station 16 and production switcher 19 can be 
adapted to merge an additional icon with the broadcast signal 18, such as an icon for an 

10 advertiser's logo or the like arranged to be on the viewing screen proximate the weather-related 
icons. Since the viewer's attention will be drawn to the weather-related icon(s), advertising 

1 space near icon(s) likely will sell at a premium. Signals representing the advertising or other 
icon can be merged into the output television signal 20 in the same manner as the signals 

S representing the weather-related icons. 

y 5 Fig. 6 is a block diagram of a system constructed in accordance with a further illustrative 

embodiment of the invention as shown in Fig. 1, wherein the system includes multiple 
i monitoring stations deployed to sample weather parameters at a variety of geographic locations, 
y As discussed above, the television broadcast network covering, for example, a sporting event 
3 might deploy a plurality of the monitoring stations as necessary to cover the sporting event. In 
^0 this event, at least a second monitoring station is located at a second geographic location related 
to the broadcast. For example, the broadcast network might deploy a monitoring station at each 
hole of a golf course hosting a televised golf tournament. Any additional monitoring stations are 
substantially identical to the monitoring station 14 already disclosed above, and include similar 
elements. 

25 Continuing with Fig. 6, the base station 16 is adapted to operate with the additional 

monitoring station 14b. Specifically, the means 34 (Fig. 5) for receiving the weather parameter 
signals 12a and 12b from the monitoring stations 14a and 14b is adapted as necessary to receive 
the additional weather parameter signal 12b from the additional monitoring station 14b. Those 
skilled in the art will recognize that this function can be realized by having the base station 

30 periodically poll each monitoring station 14a and 14b and receive the weather parameter signals 
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12a and 12b over a shared receiving means 34 in a time-multiplexed manner; alternatively, a 
separate receiving means 34 can be dedicated to each monitoring unit 14a and 14b. The means 
36 for generating the signal representing the weather parameter icon is responsive to the 
additional weather parameter signal 12b to create an additional weather parameter icon signal 
5 representing an additional weather parameter icon representing the weather parameter prevailing 
at the additional geographic location. It should be understood that the embodiment illustrated in 
Fig. 6 can be readily adapted to sample not only weather parameters 12a and 12b generally, but 
also wind direction 42 and wind speed 44 specifically, as illustrated and discussed in connection 
with Fig. 5 above. 

10 Television signals 18a and 1 8b are similar to signal 18 discussed above, but signals 1 8a 

and 18b are associated with separate geographic locations, such as different holes at a golf 
1^ course. The production switcher 19 is adapted to receive the additional television broadcast 
]g signal 18b related to the additional geographic location, and is adapted to merge the additional 
□ television broadcast signal 1 8b with the additional weather parameter icon signals representing 
SS the weather parameter(s) 12b sampled by monitoring station 14b. Thus, the production sv^dtcher 
m 19 is adapted to produce output signals 20a and 20b, with output signal 20a representing the 
^ weather parameter 12a superimposed on broadcast signal 18a, and output signal 20b representing 
y the weather parameter 12b superimposed on broadcast signal 18b. 

(.Fig. 8 is a block diagram of the various software components residing on the 
microcontroller 30. The microcontroller 30 provides Instrument Interface Interrupt Logic 92 for 
servicing interrupts generated by the instrument provided as sampling means 22, such as wind 
vanes and anemometers. The software runniM microcontroller 30 also provides appropriate 
Interrupt Service Routines (ISRs) to configure the sampling means 22 and to retrieve sampled 
data from sampling means 22, as recognised and understood by those skilled in the art. Operator 
25 ready switch logic 94 allows the user tor configure and program the microcontroller 30, such as to 
enter sampling parameters. Sample data block 96 serves to receive, store, buffer, and transmit 
data sampled by the sampling means 22, and is responsive to the programming entered by the 
user through the Operator ready switch logic 94. The Serial Communications Protocol Interrupt 
Logic 98 functions to coordinator and execute the serial commimication of the sampled data from 
30 the microcontroller 30 to the base station 16. Specifically, Serial Communications Protocol 
Interrupt Logic 98 services ^1 interrupts involved with the serial communication between the 
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microcontroller 30 and the base station 16. A radio modem embodiment 32 of transmitting 
means 24 is coupled to the miorocontroller 30 to conmiunicate serially with the base station 16. 
A suitable radio modem 32 ig the TS4000 by Teledesign Systems (www.teledesignsystems.com). 
However, those skilled in me art will recognize that other radio modems are available and may 
be appropriate in certair\/applications. 



Fig. 9 is a block diagram of the software running aboard the base station 16. At the base 
station 16, a radio modem embodiment 32 of receiving means 34 is coupled to communicate 
with the monitoring station 14 to communicate serially with the microcontroller 30. The radio 
modem 32 passes the transmitted data on to Multi-Point Serial Communications Protocol logic 
10 82, which functions to coordinate and execute the serial communication between the base station 
16 and each one of the microcontrollers 30 provided by the several monitoring stations 14. The 
Protocol logic 82 is based on a poll-select protocol developed by Burroughs that uses the 
Jl: following format: start-byte, address, sequence, command, data, and block-check. This 
=P Burroughs protocol is especially suitable because of its efficient use of the relatively limited 
5 bandwidth of the radio modems 32. Note that the radio modems 32 may also offer their own 
multi-point protocol, but these protocols may entail excessive overhead. 

: J The Remote Sample Data areas 84a, 84b, and 84c are buffers for storing the data sampled 

by and received from respective ones of the monitoring stations 14. One Remote Sample Data 
I area 84a, 84b, or 84c is provided for each monitoring station 14 provided by system 10. 

'20 The software running on the base station 16 also provides an Operator Interface block 85 

that enables the user selectively to display the status of the various monitoring stations 14, to 
select a specific monitoring station 14 for sampling, and to select a graphic to be used to display 
the data from the selected monitoring station 14. The Operator interface block 85 provides at 
least one remote status window 86a, 86b, or 86c, one for each monitoring station 14 provided by 

25 system 10. Each remote status window 86a, 86b, or 86c displays to the user the operating status 
and/or the data sampled by the monitoring station 14 with which it is associated. The Operator 
interface subsection 87 allows the operator to set the graphic parameters that control where the 
icons representing the sampled data will be displayed (left comer, right comer, logo, no logo, 
distance numbers, etc.). The operator interface block 85 generates output control signals 
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controlling which monitoring station 14 is to be sampled and displayed, and which graphics are 
to be used to display the data sampled from the selected monitoring station 14. 

The Graphics Presentation/Continuous Update Logic 89 receives data signals from the 
Remote Sample Data areas 86a, 86b, and 86c, and receives contro)^signals from the operator 
interface subsection 87. After selecting a monitoring station l^^^and setting the graphic 
parameters as described above, the user activates an "execute/or similar button to cause the 
Graphics Presentation/Continuous Update logic 89 to comWne the operator input with the 
sampled data from the selected monitoring station 14. The Graphics Presentation portion of the 
logic then generates a display of the resulting graphic. The Continuous Update portion of the 
logic generates control signals to the Multi-Point Seriad Communications Protocol logic 82 to re- 
sample or refresh the data sampled from the monitomig station 14 as necessary to provide the 
viewer with an up-to-the-minute display of weather or wind conditions, in near-real-time. The 
Graphics Presentation/Continuous Update Logic/89 provides output data signals to a converting 
means 50, such as a graphic frame buffer card/and generates control signals to the converting 
means 50 and to the Multi-Point Serial Communications Protocol logic 82. 

The test pattems module 88 is resp/onsive to control signals from the operator interface 
bock 85 to generate test signals that are Massed as control signals to the Graphics 
Presentation/Continuous Update Logiy 89. Such test signals can be usefiil for debugging or 
diagnosing problems with the system 10, as recognized by those skilled in the art. 

The graphic frame buffer oard, serving as converting means 50, receives both data and 
control signals from the Graphios Presentation/Continuous Update Logic 82. A suitable card and 
driver software are available uom Matrox, Inc. (www.matrox.com), such as their "DigiMix" 
model featured at httpi/Zwvsni^. videotexsystems.com/MatroxDigiMix.htm. However, other 
graphics cards may be avaftlable and may be suitable in certain applications. 

In an illustrativ/embodiment of the invention, an additional drawing/captioning language 
layer 81 resides between the software on the base station 16 and the graphics card 50 that enables 
the software to specify abstract graphics parameters rather than requiring the software to 
manipulate pixel^irectly to effect the desired graphics. For example, using such a 
drawdng/captiomng language layer 81 would enable the software to specify "put *2.5 MPH* in the 
'Banker* font with anti-aliasing at coordinate (85,421)" instead of having to do perform pixel by 
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pixel manipulations. Suitable drawnig/captioning software 81 is the RTX product available from 
Inscriber Technologies (wwwj^criber.com). RTX provides a type of character generator utility 
that interprets a drawing/c^ioning command language into pixels on a memory bitmap. 
Hov^ever, other similm;^oftware packages may be available and may be suitable in certain 
applications to imnlement drawing/captioning language layer 81. In certain applications, it may 
be desirable to fi^ego implementation of drawing/captioning language layer 81 in favor of direct 
pixel manipu^tion. 

From this pixels-in-memory bitmap, the frame buffer card 50 generates NTSC (in North 
America and Japan; otherwise PAL) standard video and key, synchronized to a common sync 
signal. The frame buffer card 50 converts pixels stored in memory into a standard video 
synchronized waveform, and provides this waveform as output. This waveform output is routed 
to the production switcher 19 in the main control room, which superimposes the waveform 
output over the TV broadcast signal at the command of the director. The production switcher 19 
also switches between camera shots, fades to black, etc. The production switcher 19 is known in 
the art and the system 10 constructed according to the invention generates input to the production 
switcher 19. 

Method of Operation 

^ ^Fig. 7 is a flowchart diagram of an illustrative meti^od of operation employed by the 
invention. The invention provides a method for integrating data representing a wind direction 
and a wind speed prevailing at at least a first geographic location into a television broadcast 
related to the first geographic location. In an illustrsnive embodiment of the invention, the 
method comprises the following steps. The windmirection and a wind speed prevailing at the 
first geographic location is sensed or sampled. Respective signals representing the wind 
direction and the wind speed are generated, 'mese respective signals representing the v/ind 
direction and the wind speed are transmitted and received. A wind speed icon signal representing 
a wind speed icon corresponding to the vdnd speed signal generated, along with a wind direction 
icon signal representing a wind directioii icon corresponding to the v^nd direction signal. An 
input television signal representing th/ television broadcast related to the first geographic 
location is received. The input televi/ion signal is merged with the wind speed icon signal and 
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the wind direction icon signal so that the wind speed icon and tb^ wind direction icon are 
superimposed on the television broadcast related to the first geographic location. 

In an illustrative embodiment of the invention, thsmiethod further comprises the 
following steps involved with operating at least a secom monitoring station vsdthin the system. 
A further wind direction and a further wind speed Mevailing are sensed at a further geographic 
location. Further respective signals representing the further wind direction and the further wind 
speed are generated, and these further respect^e signals representing the further wind direction 
and the further wind speed are transmitted t/ the base station. These further respective signals 
representing the further wind direction and the further wind speed are received at the base 
10 station. The base station generates a further wind speed icon signal representing a further wind 
speed icon corresponding to the furtj^r wind speed signal, and a further wind direction icon 
O signal representing a further wind/irection icon corresponding to the further v^nd direction 
f5 signal. The bases station also receives a further input television signal representing a further 
^ television broadcast related to4 further geographic location. Finally, the base station merges the 
(B15 further input television signal with the further wind speed icon signal and the further wind 
■ ^ direction icon signal so tlfat the further wind speed icon and the further wind direction icon are 
1^ superimposed on the ^her television broadcast related to the further geographic location. 

y : It is understood that changes may be made to the illustrative embodiments described 

^•J above v^thout deplarting from the broad inventive concepts thereof Accordingly, the present 
S20 invention is not4imited to the particular illustrative embodiments disclosed, but is intended to 

cover all modifications that are within the spirit and scope of the invention as defined by the 

appended aJaims. 
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